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Intercoronary collateral flow detected by Doppler
colour flow mapping is an additional diagnostic
sign in children with anomalous origin of the left
coronary artery from the pulmonary artery
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Abstract
Intercoronary coilateral flow within sep-
tal collaterals was detected by colour-
coded Doppler echocardiography in
three children with anomalous origin of
the left coronary artery from the pul-
monary artery. In each of the three
patients angiography confirmed the
presence ofseptal collaterals.

(Br HeartJ7 1993;70:558-559)

Figure 1 (Top) Parasternal short axis view of the left ventricle in patient 1. Colourflow
mapping shows aliasing in the ventricular septum caused by the circular course of a septal
collateral. (Bottom) Pulsed Doppler echocardiography shows a continuousflow profile in
the collateral artery.

Anomalous origin of the left coronary artery
from the pulmonary artery (ALCAPA) is a
rare condition found in 0-25-0-5% of patients
with congenital heart disease. Symptoms may
vary and the age at the time of diagnosis
ranges from infancy to the sixth decade. In
infancy or childhood patients present with
heart failure and the echocardiographic find-
ings of dilated cardiomyopathy. In older chil-
dren and adults mitral insufficiency due to
infarction of the papillary muscles or even
sudden death may be the mode of presenta-
tion. For this reason early diagnosis and sur-
gical intervention are essential.'
Though echocardiography is reported to be

a reliable method of detecting this anomaly2-
the diagnosis of ALCAPA remains a chal-
lenge.
From 1987 to June 1992 ALCAPA was

diagnosed in seven children at our hospital.
The diagnosis was established correctly by
cross sectional and Doppler echocardiogra-
phy, pulsed Doppler, and (since 1988) colour
flow mapping and was then confirmed by
angiography. In the last three patients of our
consecutive series-all with an origin of the
left coronary artery (LCA) from the posterior
aspect of the pulmonary artery-colour flow
mapping showed collateral flow within septal
intercoronary branches.

Case reports
Patient 1 a 10 year old girl, presented with a
murmur, moderate cardiomegaly on the chest
x ray, and a normal electrocardiogram. Cross
sectional echocardiography showed a normo-
kinetic left ventricle with normal diameters,
mitral valve prolapse with mild mitral regurgi-
tation, and ALCAPA. Both the right and left
coronary artery were enlarged: there was a
broad jet with a systolic and diastolic left to
right shunt over the LCA into the pulmonary
artery. When scanning the ventricular septum
at the level of the papillary muscles in the
short axis we noticed continuous turbulent
flow with a maximal velocity of lm/s which
was interpreted as septal collateral flow
(fig 1).

Patient 2, a 2-month-old boy, presented
with congestive heart failure, cardiomegaly,
and ST changes and negative T waves in the
left precordial leads. He had a poorly con-
tracting dilated left ventricle (shortening frac-
tion 8%) with signs of endocardial
fibroelastosis. Colour flow mapping showed
evidence of only a tiny jet with a systolic and
diastolic retrograde flow from the LCA into
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Figure 2 (Upper) Parasternal short axis view of the left ventrcle in patient 2. Colour
flow mapping shows aliasing in the ventricular septum caused by the circular course of a
septal collateral. (Lower) Pulsed Doppler echocardiography shows a systolic-diastolic flow
profile within the collateral artery.

the pulmonary artery. There was also evi-
dence of a septal collateral flow with a maxi-
mal velocity of lm/s in early diastole.

Patient 3, a 4-year-old boy, had a heart
murmur suggestive of mitral regurgitation,
moderate cardiomegaly on the chest x ray and
deep Q in I, aVL, and the left precordial
leads. Cross sectional echocardiography
showed a mildly dilated left ventricle with
signs of endocardial fibroelastosis of the
mitral valve and the papillary muscles as well
as of parts of the left ventricular posterior
wall. There was moderate mitral regurgita-
tion. Colour flow mapping showed a broad
jet with a systolic and diastolic shunt from the
LCA into the pulmonary artery. Again there
was systolic and diastolic collateral septal flow
with a maximum velocity of 1 m/s in early
diastole (fig 2).

In all three patients angiography confirmed
the presence of septal collaterals and
ALCAPA. Aortic implantation of the LCA
was performed in patients 2 and 3. Patient 1
was given an internal mammary artery anas-

tomosis.

Postoperative follow up colour flow map-
ping demonstrated a decrease in the septal
collateral flow in all three patients.

Discussion
The combined use of cross sectional, pulsed,
and colour Doppler echocardiographic exam-
ination has been shown to increase the ability
to detect ALCAPA.' The rate of false nega-
tive diagnosis based on cross sectional
echocardiography alone may be as high as
50%.5 This is because limitations of lateral
resolution can create an artefact that indicates
that the coronary artery arises from the aortic
root. For this reason a modified high left
parastemal short axis view was recommended
to demonstrate the direct continuity of the
LCA from the pulmonary trunk.4 Colour flow
mapping has been found to be superior to
pulsed Doppler for detecting the retrograde
flow in the pulmonary trunk4 and the left
coronary artery.3 Only recently a retrograde
flow in at least two segments of the left coro-
nary artery system was reported as another
very reliable sign ofALCAPA.5
The haemodynamic features of isolated

ALCAPA depend on the ability of a collateral
circulation to develop. They change with age.
Several different haemodynamic stages have
been described: embryonic, collateral, fistula,
and finally coronary steal.' Angiography in
assessment showed five common forms of
intercoronary collaterals.6 One form showed
retrograde filling of the left coronary artery
via septal branches of the right cdronary
artery to the left anterior descending artery.
We believe that colour flow mapping of

intercoronary collateral flow has not been
described before in patients with ALCAPA.
We are aware that all the Doppler signs that
are typical of ALCAPA are related to collat-
eral flow from the right coronary artery and if
the collateral vessels are poorly developed the
signs may not be present. None the less, the
detection of intercoronary collateral flow is a
further useful echocardiographic pointer to
the diagnosis of this serious congenital anom-
aly.
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